A Lagrangian formulation of the BRST quantization of generic gauge theories in general irreducible non-Abelian hypergauges is proposed on the basis of the multilevel Batalin-Tyutin formalism and a special BV-BFV dual description of a reducible gauge model on the symplectic supermanifold M0 locally parameterized by the antifields to Lagrangian multipliers and the fields of the BV method. The quantization rules are based on a set of nilpotent anticommuting operators ∆ An example of solution to the first series of problems with respect to overall aspects of quantization is the construction of a ⋆-product by M. Kontsevich [17] within the deformation quantization of the algebra of functions on an arbitrary Poisson manifold M P for which in [18] one applies a topological Poisson σ-model defined on M P , whose field-antifield spectrum, following to the AKSZ approach [19] , in an N = 2 superfield (non-spacetime) formulation coincides with the corresponding set of fields and antifields of the BV method. Among such problems, there is the construction of deformation quantizations of dynamical systems subject to second-class constraints, as well as symplectic manifolds [20] 
Introduction
The "canonical" form of the Lagrangian [1] ( [2] ) and Hamiltonian [3] ( [4, 5] ) quantization schemes of general gauge theories realizing the BRST (BRSTantiBRST) symmetry (preserving locality and global symmetries) was developed about 15-20 years ago and is sufficient, as a whole, for a perturbative quantization of gauge models formulated on the basis of the variational principle. Despite this fact, it is still of interest to investigate a number of additional problems related, first of all, to geometrically covariant formulations of quantization procedures reflecting global and invariant properties of the manifold of field variables in specific models. This activity was initiated by the Lagrangian multilevel formalism [6] as well as by based on the construction of Weyl symbols Hamiltonian [7] coordinate-free formalism and the (modified) triplectic [8] ( [9] ) BRSTantiBRST scheme. On the other hand, it is closely related, through the notion of supertime χ = (t, θ), with the problem of an equitable representation of the dynamics and BRST transformations of a given model within the superfield Lagrangian [10, 11, 12, 13] and Hamiltonian [14, 15, 16] quantization schemes.
An example of solution to the first series of problems with respect to overall aspects of quantization is the construction of a ⋆-product by M. Kontsevich [17] within the deformation quantization of the algebra of functions on an arbitrary Poisson manifold M P for which in [18] one applies a topological Poisson σ-model defined on M P , whose field-antifield spectrum, following to the AKSZ approach [19] , in an N = 2 superfield (non-spacetime) formulation coincides with the corresponding set of fields and antifields of the BV method. Among such problems, there is the construction of deformation quantizations of dynamical systems subject to second-class constraints, as well as symplectic manifolds [20] on the basis of BFV-BRST [3] conversion methods [21] , and non(Lagrangian)Hamiltonian gauge theories [22] , such as higher-spin gauge fields [23] , in which one essentially uses a symmetric connection compatible with the symplectic structure, i.e., Fedosov connection [24, 25] .
While the Lagrangian BRSTantiBRST (superfield) quantization [26] ( [27] ) defined in general coordinates preserves the tensor character of compatible differential operations, i.e., extended antibrackets, odd operators (∆ a , V a , U a ), a = 1, 2, only in the case of a flat Fedosov connection on the supermanifold M 0 , in Darboux coordinates parameterized by the fields φ A of the BV method and the corresponding antifields φ A , being the sources to the commutator of BRSTantiBRST transformations [2] , the construction of Lagrangian BRST quantization in irreducible [6] and reducible (first introduced in [11] ) non-Abelian hypergauges 1 in fact does not use 2 the concept of Fedosov connection. It has been shown by the local * E-mail addresses: A-Reshetnyak@yandex.ru, reshet@tspu.edu.ru 1 The study of influence of the reducibility and non-Abelian properties of hypergauges on specific gauge models within quantum calculations constitute an important part of the work [28] .
2 Except for the case of a special connection Fp, Fp(Γ) = δ{ln(ρ[Γ])}/δΓ p [6] , expressed in terms of density functional
superfield BRST quantization [11, 12] that using merely the ingredients of the first-level formalism, in view of a special presence of Lagrangian multipliers λ a to hypergauges G a (Γ), it is insufficient to introduce the covariant derivative on N . For this purpose, one must use, together with λ a , also the antifields λ * a which appear in the second level formalism [6] .
As the principal goals of this report we choose the following:
1. Description of a gauge algebra for a reducible gauge model by means of special BV-BFV duality between odd N min and even M 0min symplectic manifolds 3 underlying the quantization procedure, and intersecting with respect to the manifold parameterized by the minimal-sector fields of the BV method.
2. Investigation of a supersymplectic structure on the manifold of quantization M 4 compatible with the requirements of anticommutation of the set of nilpotent operators
3. Formulation of quantization rules for a gauge model in general coordinates on M with essential use of constructed in terms of both even and odd Poisson brackets operators V * , U * , whose sum (V * + U * ) is the contracting homotopy for V M with respect to the operator N M nondegenerate on nonconstant functions on C ∞ (M).
2. Special BV-BFV dual description of gauge model Let us recall that an L-stage reducible gauge theory, based on the variational principle, of classical fields A i , i = 1, ..., n = n + + n − (in condensed notation and with Grassmann parity ε: ε(A i ) = ε i ) is defined by a classical bosonic action S 0 (A):
by means of reducibility relations in condensed notations for
Definitions (1,2), partially determining the first-order structure relations and functions of gauge algebra, are encoded, in view of the corresponding Koszul-Tate complex resolution [29] extended, following the BV method, to odd Hamiltonian formulation of the model in ΠT
, by means of a bosonic functional and a classical master-equation in the minimal sector [1] 
The quantum action S ψ (Γ k , ) of the BV method (in what follows, k = ext) is constructed, firstly, by an extension of S min with the help of the pyramids of ghosts and Nakanishi-Lautrup fields up to
(2r + 3)m r ; k = ext}, secondly, by imposing an Abelian hypergauge, corresponding to a phase anticanonical transformation in ΠT
The functionals [S k , S ψ ](Γ k , ) satisfy a quantum master-equation, and are its proper solutions, in terms of a nilpotent operator ∆ k constructed via a nondegenerate antibracket in ΠT * M k , a trivial density
The presence in the second-level formalism [6] of antifields λ * a to Lagrangian multipliers λ a , introducing the non-Abelian first-level hypergauges G a (Γ k ) to the exponent of the path integral Z (1)6 , permit one to construct a special BV-BFV dual description of a model on the cotangent bundle 
)}] by means of a BRST similar charge. An above object is nilpotent for = 0 with respect to even Poisson bracket defined on
and determines a formal dynamical system subject to first-class constraints by means of an algorithm different from that of [12, 15, 19] . To this end, let us consider a functional
also using an odd operator ∆
The operator V * k being by contracting homotopy for an nilpotent operator,
, with respect to nondegenerate on the fibers F
The gauge algebra relations (1-3) and eqs. (4,5) are equivalently described with the help of a correspondence among Poisson brackets of opposite parities for arbitrary functionals
with a gauge boson F (φ k ), F (φ k ) = ηψ(φ k ). From eqs. (9, 10) it follows that for rank-1 gauge theories (i.e. for
to whose class one can always reduce an initial gauge model, modulo the conservation of locality and covariance, the BFV-BRST quantities dual to S k , S ψ defined only on
Poisson brackets and triplectic-like algebra of
. Leaving aside the realization of an initial gauge model in the BV method, let us consider a Poisson supermanifold
with an even Poisson bracket defined by a tensor (bivector) field ω pq (x) 6 In the case of a fiber bundle
corresponds to the construction of S ψ (Γ k , ) in (4). 7 As a whole, on ΠT (
, which, firstly, obey the same properties as in (8) for the cor-
A more natural construction of the above BV-BFV duality represents a θ-local superfield model with superfields Λ * A (θ), [10, 11, 12] . 9 In the infinite-dimensional case, the concept of dimension has to be clarified; and for the vector bundle M 0 → M with the base superspace-time M, it is formally understood that dim M 0 is the dimension of the fiber F M 0 p over an arbitrary p ∈ M.
and with a covariant derivative ∇ p on M 0 transforming M 0 into a Poisson supermanifold with a symmetric connection Γ p rs (x), Γ p rs = (−1) εr εs Γ p sr , (for nondegenerate ω pq (x), i.e., for the existence of the quantities ω pq (x) :
Let us introduce a manifold M = {(x p , η p )} locally presenting by an odd (co)tangent bundle over M 0 , M = ΠT * M 0 ≃ ΠT M 0 whose fibers are parameterized by covariantly constant vectors η p , (ε, gh)η p = (ε p + 1, −1 − gh(x p )), being antifields to
We next define a scalar with respect to the action of an (extended onto M) covariant derivative
in view of the relations ← − ∇ M p η q = 0 and eqs. (12) . Supplementing M 0 by a bosonic scalar density ρ(x) is sufficient to determine the covariant operations characteristic for supersymplectic manifold M: an antibracket (·, ·)
M , and operators
which, by way of explicit verification for scalars on M, satisfy the relations of an triplectic-like algebra [26] , 
The covariant definition of an nilpotent operator U M , satisfying to relations
, as compared with modified triplectic algebra realization [26] is impossible in terms of anti-Hamiltonian vector field but is ensured via equipping of M 0 by an additional Riemann-type nondegenerate even structure g pq (x), g pq = (−1) εpεq g qp , in the form
Since an action of ∇ is not determined, as tensor operation, on coordinates x p then an explicit definition of an operator for D ∈ {T, T
and define the functional H(z, ) in (22)- (24) in the explicit covariant form as follows
where functions (F 
U ) with Jacobian J = sdet δz Q /δz P .
